The _ and G are related to the positive and negative radiative fluxes in Fig.  1 by c_, = c_, + -47 and G = 2(47 -_ qT).
Boundary, Interface, and Initial Conditions
For a semitransparent material, radiation is absorbed within the material interior and not at a surface, since the surface has no thickness. Hence, the relations between conduction and convection at the boundaries do not include radiative terms
At the internal interface, X = (3, there is continuity of temperature and heat conduction
The boundary conditions for radiation must include the effects of external and internal reflections at the outer surfaces that are exposed to spectral fluxes qrl(V) and qr2(l:).
The conditions have been developed by considering the incident, reflected, and transmitted fluxes at a boundary '3
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At the interface between the two layers the relation between reflected and transmitted fluxes gives _4
There is a discontinuity in 6 at an interface, so that 62(6, _', v) _e GI (& 7, v) . The radiative flux, however, is continuous at the internal interface, and so from Eq. 
To obtain the coefficients Cu (_ j, v) to C4i (_, v) , the gj(X. _, v) in Eq. (8) must satisfy the following relations obtained from the homogeneous forms of Eqs. (5a) and (5b):
By using Eqs. (8a) and (8b) in Eqs. (9a) and (9b) to evaluate
The C2j (_, v) and C_ (_j, v) in Eq. (10) 
For convenience, the _-functional notation is omitted in the following derivation. The homogeneous part of Eq. (7) is satisfied by cosh(e_X) and sinh(e:_X), and so the Green's functions have the form _ gl(X. _,. l:)
and for C_-2({_2,v) and C4-_(_z, v): 
The gj (X, _, v) 
(sinh e2_ + Pa_e2_ cosh e2DEL2.
where by using the Green's functions 
For the boundary points X = 0 and 1, Eq. (16) is applied, and the t(-AX, q-+ A_-) and t(1 + AX, _-+ A_-) that appear are eliminated by using the boundary conditions Eqs. (4a) 
t(AX,
Thisyields thefinitedifference relations at X = 0 and 1 as 2NiA'r
The condition at the internal interface, Eq. (4d), is written by using three-point derivatives, and Eq. (4c) is substituted to
Equation (16) is written for t at X + AX and X --AX, and these relations are used to eliminate the nontridiagonal ele- 
The /C 1 u---- at X = 0 is not transmitted as readily into the composite. Incident radiation is absorbed strongly in the region at small X.
The result is increased maximum temperatures that are closer to X = 0, and reduced temperatures in the second layer. than those required for the composite to behave like an opaque material.
The results in Fig. 6 illustrate the effect of heat conduction in the first layer, which is the layer adjacent to the radiant heat addition.
Except for the Nj values, the parameters are the same as for the solid lines in Fig. 4 . For the solid lines, N_ = N_ = 0.1, as compared with N_ = N2 = 0.015 in Fig. 4 . The increased Nj have a substantial effect in reducing the temperature gradients near the external boundaries, and the transient distributions are more uniform as expected. The dashed and dot-dashed curves show the effect of increasing and decreasing the conductivity of the first layer. An increase to N_ = 1 removes practically all of the temperature peak near X = 0. Decreasing the conductivity to N_ = 0.01 produces a substantial temperature peak in the first layer and a large gradient near X = 0 throughout the transient. As a final illustrative example, Fig. 7 examines the effect of removing the convective cooling at the X = 0 boundary. The solid lines are the same as the solid lines in Fig. 6 , where Hi = 4; for the dashed lines, H_ = 0. As expected, removing convective cooling at X = 0 raises the temperatures near this boundary throughout the transient, and at X = 0 the temperature distributions have a zero derivative. At steady state, the entire temperature profile is raised because of the reduced cooling on one side. The straight lines for an opaque composite at steady state with a uniform thermal conductivity illustrate, as in Fig. 4 , that there are substantial internal radiation effects. An example is shown where the addition of scattering to a layer is used to shield a second layer from sudden exposure to radiative heating. The effects of changing the heat conductivity in part of the composite and removing the convective cooling at one boundary are also illustrated.
Conclusions

